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(54) Medical system for patients-at-home 

(57) By integrally providing by communication net- 
work a local medical organization with a variety of med- 
ical data measured on a patient staying at home, the 
medical system of the present invention makes it possi- 
ble to make an appropriate diagnosis from a long dis- 
tance. The system is equipped with an improved 
emergency reporting unit. The system comprises a plu- 
rality of home units (12) set up at each of the patient's 



home, one or more center units at the local medical 
organization, and a network interconnecting these units 
via communication lines (13). The medical data are 
transmitted from the home units to center units via inter- 
face units corresponding to various measurement appa- 
ratuses. The system also has an emergency reporting 
function based on vital signs. 
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Description 

The present invention relates to a medical system 
for long-distance or remote care of a patient staying at 
^ home and in particular relates to a medical system that s 
Thclucles a communication network between the local 
medical center and a client's home. 

As the ratio of old people in the total population rap- 
idly increases these days, a medical system for remote 
care of patients-at-home is becoming increasingly 10 
strongly desirable. In one prior art. such a system is 
known wherein only some specific functions as receiv- 
ing electro-cardiogram data from a patient can be, not 
integrally, performed. A patient at home can utilize such 
a prior art system which allows data such as blood pres- is 
sure and electrocardiogram to be automatically trans- 
mitted and which also allows the patient to input 
personal data such as his/her body weight, for example, 
via a keyboard at a communication terminal or provide 
his/her answers to questions posed. Further, a pendant- 20 
shaped apparatus is also known by which an emer- 
gency notice signal can be transmitted to a medical 
center by being pulled by a patient him/herse!f when any 
emergency occurs. 

In order to provide patients-at-home with appropri- 25 
ate and sufficient medical care from a distance, such a 
medical system as proposed is incorporated with (a) a 
better emergency alert function, (b) a measurement and 
communication function for measuring electrocardio- 
gram, blood pressure, pulse count, and pulse wave 30 
transmitting these integral measured medical data from 
a patient's home to a local medical center, (c) a function 
for interfacing with various kinds of medical equipment 
that correspond to a plurality of symptoms appearing 
with patients in obtaining the above medical data, and 35 
(d) a diagnosis/instruction function that a real time con- 
versation can be conducted orally and via on-screen 
input/output means of this system between a physician 
at the local medical center and each of the patients. The 
specific functions incorporated in the prior art medical 40 
care system are insufficient and thus further improve- 
ments are required. These are the reasons why prior art 
systems are not widely utilized among medical organi- 
zations today. 

An object of the present invention is to improve on 45 
the functions of the prior art medical system described 
above and to integrate all the necessary functions into a 
single system, whereby patients-at-home are provided 
with better medical care; also make such a medical sys- 
tem for patients-at-home more widespread and ulti- so 
mately try to establish a medical institution by which the 
lives of patients-at-home will be enhanced as their med- 
ical conditions are monitored at a distance in an appro- 
priate manner. 

The above and other objectives of the present 55 
invention will be accomplished by a system which com- 
prises a network formed by a group of home units each 
of which is set up at each of a plurality of patients' 
homes and at least one center unit at a medical institute 



which functions as a local center for the patients-at- 
home in the community. The home unit as well as the 
center unit consists of a computer equipped with a high 
speed microprocessor (CPU) and an appropriate 
modem which allows bi-directional communication 
between each of the home units and the medical center, 
whereby exchanging information on a real time basis 
and a physician or a nurse can provide the patient-at- 
home with an instruction suitable to his/her specific bod- 
ily condition based on the medical information acquired 
via the system. 

Also, by using the system according to the present 
invention, it is possible, depending on the patient's 
actual requirements to keep a vital sign detector 
mounted on the patient's body turned-on and to monitor 
from a distance his/her vital signs on the twenty-four 
hour basis. Upon detection of any interruption of the 
vital signs, the CPU within the home unit at the patient's 
assumes that abnormal functionality of the patient's 
body has occurred and immediately transmits an alert 
signal to the center unit. This function makes it possible 
for the medical professionals at the medical center to 
immediately respond to such an urgent situation on the 
patient's life in a more certain manner than the prior art 
pendant shaped apparatus described above. 

In the system of the present invention, a home unit 
can, collectively rather than specifically, obtain basic 
medical data such as blood pressure, pulse wave, elec- 
trocardiogram, cardiac sound, pulmonary sound, body 
temperature, which data will be transmitted via commu- 
nication lines to the center unit at the medical center, 
where physicians, by monitoring the received data, can 
provide a proper diagnosis on the distant patient. 

Fig. 1 is a block diagram of the medical system for 
clients-at-home in accordance with the present inven- 
tion. 

Fig. 2 is a more detailed block diagram of a home 
unit in the medical system for clients-at-home in accord- 
ance with the present invention. 

A preferred embodiment of the present invention 
will now be described by referring to the drawings. 
Referring to Fig. 1 , which is a block diagram of the med- 
ical system for clients-at-home in accordance with the 
present invention, an apparatus set up at a client's 
home (hereinafter referred to as "home unit") 12 and an 
apparatus set up at a local medical center (hereinafter 
referred to as "center unit") 14 are interconnected via a 
communication line 1 3 and bi-directional data communi- 
cation is possible thereover. Each of the home unit 12 
and the center unit 14 has a computer capable of pro- 
viding on-line communication between them. On a dis- 
play screen of either of the computers at the home unit 
12 and the center unit 14, the patient-at-home at the 
home unit 12 and a physician or nurse 15 at the center 
unit 14 are able to input necessary data into the compu- 
ter via an input device such as a touch panel or a key- 
board. A diagnosis/instruction via a real-time 
conversation over the line is also possible. Since a typi- 
cal patient-at-home 1 1 of this kind may not be suffi- 
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ciently computer literate, almost all the functions. of the 
home unit 12, including those for transmitting and 
receiving, are automated with the data input from the 
patient-at-home 1 1 being as minimized as possible. 
- - Communication between the home unit 12 and the 
"~ ~ Center unit 1 4 may be initiated at either end. For exam- 
ple, an alert notice and measured Bo-medical data can 
be transmitted from the home unit 1 2, or medical per- 
sonnel at the local medical center can themselves 
check and, if necessary, collect data from the center unit 
14. 

In Fig. 2. the home unit 1 2 of the system in accord- 
ance with the present invention is illustrated in a more 
detailed manner. The elements shared by Figs. 1 and 2 
are identified with the same reference numerals. 
Detected medical data such as blood pressure, pulse 
wave, electrocardiogram, cardiac sound, pulmonary 
sound, body temperature of a patient-at-home are input 
into the home unit 12 through an input/output unit 23. 
The patient-at-home 1 1 is only asked to put on a Wood 
pressure meter or electrodes of an electrocardiograph 
and turn on the switch, for example, to measure and 
automatically transmit to the center unit 1 4 his/her blood 
pressure or electro-cardiogram. On the display screen 
at the center unit 14, these transmitted and received 
data are displayed with the identification number of the 
patient-at-home 1 1 , which can conveniently be relied 
upon by a physician or nurse 15 in deciding which 
measure should be taken if needed. 

In the external storage device attached to the com- 
puter forming a center unit 14, are stored medical data 
including biographical and newly measured data of a 
large number of patients-at-home 1 1 living in the com- 
munity which the medical center is in charge of. When a 
medical professional makes a diagnosis on the basis of 
the data automatically transmitted from a home unit 12 
and received at the center unit 14. he/she can display 
medical data in one or more desired windows on the 
display screen by retrieving databases stored in the 
external storage device and these data are referred to 
and relied upon. The medical data automatically trans- 
mitted from the home unit 12 of a specific patient-at- 
home 1 1 to the center unit 14 will be stored in a file spe- 
cifically assigned to the patient within the database. 

Being different from a prior art system, the system 
of the present invention is not limited to any specific 
groups of data in obtaining data from a patient-at-home 
11 and transmitting them to a medical center but is 
capable of being tolerant to the kind of data collected 
and automatically transmitting a variety of data such as 
blood pressure, pulse wave, electrocardiogram, cardiac 
sound, pulmonary sound, and body temperature of a 
patient-at-home 1 1 . Since a diagnosis by a physician 
can only be made depending upon a plurality of factors 
collected, it is preferable to collect as many kinds of 
medical data on the patient as possible. If conventional 
measurement apparatuses are employed to measure 
these data, the interface unit 25 gives a good interface 
between the home unit 12 and a measurement appara- 



tus. It is also possible to use a measurement apparatus 
dedicated to the home unit 12. 

Referring to Fig. 2 again, the interface unit for 
receiving medical data of the patient 1 1 receives the 

s data such as blood pressure, pulse wave, electrocardio- 
gram, cardiac sound, pulmonary sound, and body tem- 
perature of a patient -at-home 11. converts them into 
digital form if necessary, and transmits the resultant 
data in an appropriate format to the center unit 14 via 

to the communication control unit 14. This communication 
is bi-directional and may be initiated both at the home 
unit 12 and at center unit 14. The interface unit 25 is 
configured to automatically adjust the signal level with 
an input signal so that a variety of medical data can be 

(5 obtained. The interface unit 25 may be replaced with 
another interface unit if a medical measurement device 
requiring such a different unit with a different interface 
protocol is to be connected. 

Even with a prior art system, it was already possible 

20 for medical data such as blood pressure, pulse wave, 
electrocardiogram, and body temperature, which are 
commonly treated as numerical data, to be measured 
and transmitted though individually and independently. 
In contrast to that, the system in accordance with the 

25 present invention is further provided with such a func- 
tion that allows a physician at a local medical center to, 
remotely or via a communication network, listen to the 
cardiac and/or pulmonary sound of a patient. Although 
this is very common routine performed in a face-to-face 

30 diagnosis and is regarded as being necessary even in 
the medical system at home, this function has not been 
implemented with prior art systems. . 

Each of the home unit 12 and the center unit 14 
may have a microphone/speaker function by which a 

35 real time bi-directional conversation will be possible 
between a patient-at-home 1 1 and a physician/nurse 1 5 
at a local medical center, wherein participants of the 
conversation have only to face their own unit 1 2 or 14 
and proceed with the conversation while watching the 

40 medical data and/or graphs drawn therefrom displayed 
on the screen. The physician/nurse 15 may on a real 
time basis ask questions and give instructions to the 
patient-at-home. The local medical center often has a 
plurality of canter units 14 interconnected to one 

45 another so that the center is capable of coping with a 
large number of patients-at-home 1 1 who live in the 
community and have entered into a contract with the 
medical center, whereby .each patient-at-home 1 1 does 
not have to wait so long before he/she can talk with a 

so physician/nurse 1 5. Or instead of a real time conversa- 
tion with a physician/nurse 15, comments on the 
patient's medical data by a physician/nurse 15 may be 
transmitted via a center unit 14 to a home unit 1 2, stored 
in a storage device such as a RAM, and output as audio 

55 data at a moment desired by a patient-at-home 1 1 . By 
using this function, both the physician/nurse 15 and the 
patient-at-home 1 1 may be able to effectively transmit 
and receive medical instructions without taking too 
much of the other's time. 
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With respect to an emergency notice function for 
reporting to the local medical canter the occurrence of 
any urgent situation on a patient -at-home's body, the 
present invention is based on the fail-safe principle and 
has, been significantly improved in terms of reliability 5 
-over-the prior art system. Signals from emergent abnor- 
mality detector 29 mounted on the patient-at-home 1 1 
are received by the emergent signal receiver unit 24 of 
home unit 12, interpreted by the CPU 26. and signals 
reporting an occurrence of an emergency will be trans- J( 
mitted to a center unit 14. The center unit 14 then recog- 
nizes the occurrence of the emergent situation by 
receiving such signals and immediately notifies the phy- 
sicians/nurses 1 5 and the medical center itself of the sit- 
uation by generating a buzzer sound, for example, from 1t 
a speaker. At the same time, the center unit 14 trans- 
mits an acknowledge signal to the home unit 12 notify- 
ing that the medical center has recognized an 
occurrence of an emergent situation on the patient's 
body. If the emergent signal from the home unit 1 2 had 2 o 
been a failure and no emergencies have actually been 
seen", the home unit 12 then transmits to the center unit 
1 4 such a signal notifying that the prior notice was a fail- 
ure. 

. In order to realize the above-mentioned emergency 25 
notification function, a small portable apparatus is worn 
on the patient's body and this apparatus detects the 
vital signs of the patient which show that the patient is 
alive. A typical vital sign is the pulse at the patient's 
wrist. The vital sign detector incorporates a small-sized 30 
battery and continues to transmit a constant electrical 
signal as long as the detector can detect normal vital 
signs from the patient's body. If the patient stays within 
a predetermined area, the home unit 12 can receive the 
electrical signal due to the vital signs. As long as the 35 
home unit continues to detect the electrical signal, 
which confirms that the patient is alive, the home unit 1 2 
does not generate any response. However, once the 
detection of the signal is discontinued, the home unit 12 
will automatically transmit an emergent signal to the 40 
center unit 14 without investigating any reason of dis- 
continuance and notifies the medical personnel of an 
occurrence of an emergent situation. A discontinuance 
of the electrical signal may be due to other reasons 
such as electrical or mechanicaJ failures of the detector « 
other than an abnormality in the patient's body, but any 
discontinuance will be unconditionally reported to the 
center unit 14 as an occurrence of an emergency as a 
result of the fail safe principle. On receiving such an 
emergent signal, the center unit 1 4 without delay takes so 
necessary measures, namely making a phone call to 
see if the patient answers the phone, or in other words 
trying to find out the actual situation. 

The prior art pendant-shaped emergent reporting 
apparatus may not function if the patient is too sick or ss 
too weak to pull down the pendant. Thus in a situation 
where the patient-at-home 1 1 is suddenly incapacitated 
or so sick that he/she cannot pull down the pendant- 
shaped detector to transmit the emergency signal, no 



signals are generated. The emergency reporting appa- 
ratus in accordance with the present invention, however, 
is configured in such a manner that the home unit 12 
always regards the situation as being emergent once 
the electrical signal discontinues for any reason. Thus 
reliability is significantly improved compared to the prior 
art apparatus. 

In order for this fail-safe function to operate more 
efficiently, the emergency notification function can be 
temporally suspended by setting the home unit 12 to be 
in an absent mode so that a discontinuance of the elec- 
trical signal does not necessarily cause an emergency 
signal to be generated. 

The detected vital signs can be, depending on the 
condition of the patient, the arterial oxygen saturation 
(Sp0 2 ) or expired terminal carbon dioxide (ETC0 2 ). In 
such a case, the recognition mechanism of the emer- 
gency signal will be the same, the only difference being 
in the detector. 

In accordance with the present invention, a variety 
of physical data can be integrally transmitted to a medi- 
cal organization without any difficulty, whereby making it 
possible for a physician/nurse to provide a patient-at- 
home with remote monitoring and diagnosis. The 
present system can also provide patients -at-home, the 
number of which are expected to increase, with better 
and more efficient diagnoses than prior art systems. 
Because of the bi-directional communication of this sys- 
tem, patients-at-home may receive real-time diagnoses 
based on his/her own bodily data via communication 
media while staying at home. 

Further, using the emergency reporting function of 
this system, the medical organization can be rapidly and 
with certainty notified of emergent situations of patients- 
at-home, thereby making appropriate medical treatment 
at an early stage possible, as well as helping the 
patients survive such emergencies. Such early treat- 
ment also prevents patients from ending up in serious 
conditions, which may save on extra medical expenses, 
and with the further result that an efficient allocation of 
medical resources can be acquired. 

While several embodiments of the present invention 
have bean shown and described, alternate embodi- 
ments will be apparent to those skilled in the art and are 
within the intended scope of the present invention. 
Therefore, the invention is to be limited only by the fol- 
lowing claims. 

Claims 

1 . A medical system for patients staying at home con- 
sisting of home units each of which is set up at each 
of the homes of patients and comprises a computer 
with communication capability, center units which 
are set up at a local medical organization in charge 
of the patients in the area and each of which com- 
prises a computer with communication capability, 
and a network inter connecting said home units and 
said center unit via communication media, said sys- 
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tern comprising: 

detection means for detecting a plurality of 
medical data from the patient's body: 
means for transmitting the plurality of detected s 
~~ medical data to said center units via interface 
unit which correspond to said detection means 
at the home units; 

means by which medical personnel at the med- 
ical organization may transmit necessary 10 
instructions to said home units on the basis of 
transmitted medical data; and 
means for detecting any emergent conditions 
of the patient and transmitting emergent sig- 
nals notifying the center units of an occurrence is 
of such an emergent condition. 

2. The system recited by claim 1 wherein said means 
for detecting any emergent conditions of the patient 
and transmitting emergent signals comprises: 20 

means for detecting vital signs of said patients; 
and 

emergency reporting means for being activated 
and continuously generating electrical signals 2s 
as long as said vital signs are being detected 
and regarding any discontinuance of the elec- 
trical signals as being an occurrence of an 
emergent condition and transmitting emer- 
gency signals from said home units to said 30 
center unit. 

3. The system recited by claim 1 further comprising 
means for detecting sound waves useful in diagno- 
sis of the patient from the patient's body such as 35 
cardiac sound and pulmonary sound and transmit- 
ting them to said center units. 

4. The system recited by claim 2 wherein said vital 
signs contain all or some of pulse, SpC^, and 40 
ETC0 2 . 

5. A medical system for patients staying at home con- 
sisting of home units each of which is set up at each 

of the homes of patients and comprises a computer 45 
with communication capability, center units which 
are set up at a local medical organization in charge 
of the patients in the area and each of which com- 
prises a computer with communication capability, 
and a network inter connecting said home units and so 
said center unit via communication media, said sys- 
tem comprising: 

detection means for detecting a plurality of 
medical data from the patient's body. ss 
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